researchers have not assessed racial/ethnic differences in hypertension among MSM. Andersen's (1968 Andersen's ( , 1995 behavioral model of health service use was originally developed in the 1960s to describe factors that lead to the use of health services. Since then, the model has evolved (Andersen, 1995) and its components (i.e., predisposing factors, need factors, and enabling factors) have been used to guide the examination of predictors associated with various health outcomes, such as HIV medication use among individuals living with HIV (Andersen et al., 2000) . Andersen's (1995) model differentiates equitable from inequitable access to care; equitable access is driven by demographic characteristics and need, whereas inequitable access is a result of social structure and enabling resources.
The current study addressed gaps in the literature regarding risk and protective factors for hypertension among U.S. MSM, which may be explained by the four components of Andersen's model: (a) predisposing vulnerable factorstraits that are theoretically antecedent to illness, such as education, race/ethnicity, and sexual orientation; (b) need factors-perceived need is how an individual views his own health; evaluated need is assessed by a health care provider; (c) other predisposing factors-such as age, gender, and relationship status; and (d) enabling factors-the logistical aspects of obtaining care, which include having a primary care provider, health insurance, geographic region, and community size. For this analysis, hypertension diagnosis is considered a proxy measure of health care utilization because it implies that the individual had an interaction with the health care system. Andersen's model of health service use (Andersen et al., 2000) provided guidance and context for variable selection and interpretation of findings.
Method

Participants
Eligibility criteria for the study were programmed into the online baseline survey. Participants had to identify as a man, be aged 18 years or older, report lifetime oral or anal sex with a man, reside in the United States, and have the ability to read and respond in English.
Procedure
In 2008, a sexual networking website popular among MSM sent an e-mail to its U.S. members (n = 609,960) that informed them of the opportunity to participate in an online health and behavioral study. Details of recruitment and eligibility have been described elsewhere (Hirshfield et al., 2012) . After reading a study information page and consenting to participate, participants completed a 15-minute survey. No incentives were offered to study participants. The institutional review boards at Public Health Solutions and the CDC reviewed and approved all study procedures.
A total of 23,213 (3.8%) men clicked on the study recruitment e-mail hyperlink that took them to the study landing page; 9,539 (41%) left the landing page immediately and 13,674 (59%) consented to participate in the survey. Among men who consented, 12,109 (88%) completed most of the online survey. A more detailed description of the overall sample, exclusions, and nonresponse are described elsewhere (Hirshfield et al., 2012) . The current analysis excluded 203 non-U.S., female, or transgender participants, 311 duplicate cases, and 28 cases with incongruous data. Of the remaining 11,567 participants, 4,113 dropped out of the survey or were missing data on key outcomes, resulting in an analytic sample of 7,454 men who reported lifetime oral or anal sex with a man.
Measures
A comparison of Andersen's model for HIV-positive persons (Andersen et al., 2000) with the adapted version used in the current study is presented in Table 1 . Lifetime health diagnoses, including the dependent variable hypertension, were assessed with a single question, "Have you ever been diagnosed with the following?" Participants were presented with a list of health conditions, from which they could check any that applied. The list of health conditions included anxiety, bipolar or other mood disorder, cancer, depression, diabetes, heart disease, hypertension, or schizophrenia.
Predisposing vulnerable variables included education, race, ethnicity, and sexual orientation, which was assessed using the Kinsey scale (Kinsey, Pomeroy, & Martin, 1948) . Need variables included self-reported HIV status and lifetime diagnoses of diabetes, heart disease, depression, and anxiety. Furthermore, a single item assessed participants' perception of their current weight. Response options were measured on a 7-point scale ranging from very underweight to very overweight. Scores of 5 or higher were collapsed into overweight. Other predisposing variables included age and relationship status. Enabling variables included income, current health insurance (no; yes, through a job or someone else's job; yes, paid for by the participant or another person; yes, Medicaid or Medicare) and having a primary care provider. Last, the survey assessed community size (rural, suburban, or urban) and geographic region (Northeast, South Atlantic, North Central, South Central, Mountain, Pacific).
Data Analysis
All statistical analyses were performed using IBM SPSS version 22 (IBM, Armonk, NY). To test Andersen's theoretical model, bivariate associations significant at p < .10 were retained for inclusion in a multivariable model. Four blocks of predictors were sequentially entered into a hierarchical logistic regression model. This allowed for the testing of statistical significance with each block of predictors as well as the significance of individual predictors within blocks.
Following the structure of Andersen's model (Andersen et al., 2000) , independent variables were divided into four blocks: (a) the predisposing factors that distinguish traditionally vulnerable groups with respect to access to medical care; (b) need factors expected to have a substantial bearing on access to care; (c) other predisposing factors that represent demographic and social structure that might help explain limited access to care; and (d) enabling factors that might facilitate or impede access to care.
Results
Demographic and Health Characteristics
The main outcome, self-reported hypertension, was reported by 16.5% (n = 1,228), while 16% (n = 1,182) indicated they were HIV-positive, and 5% (n = 362) reported having diabetes and/or heart disease (n = 352; Table 2 ). The prevalence of hypertension varied by all demographic and behavioral characteristics except for sexual orientation. Approximately 79% (n = 969/1,228) of men with a hypertension diagnosis reported currently taking hypertension medication. The median age was 39 years (range: 18-81). Most men were White (83%, n = 6,189) and had a college degree or higher (56%, n = 4,177), though a substantial proportion had only some college or a technical degree (35%, n = 2,563). More than half reported being single and the largest proportion resided in the Northeast (24%, n = 1,764). About twothirds had health insurance through an employer (67%, n = 4,894), with the remainder reporting no insurance (14%, n = 1,052), self-pay (13%, n = 927), or Medicaid/ Medicare (6%, n = 444). More than half (51%, n = 3,533) reported an income of $50,000 or higher (range: under $10,000-$80,000 or more). Most men self-identified as gay or homosexual (85%, n = 6,284). The majority reported having a primary care provider (83%, n = 6,092), lifetime diagnosis of depression (33%, n = 2,414), anxiety (23%, n = 1,694), or bipolar disorder (6%, n = 429), and being overweight (52%, n = 3,803).
Factors Associated With Hypertension
Column 1 of diagnosis of hypertension significantly increased with age. Men in current relationships or those who were divorced, separated, or widowed (from men or women) were significantly more likely to ever report hypertension compared with single men. Compared with HIV-negative men, HIVpositive men were significantly more likely to report hypertension. Men reporting lifetime diagnoses of diabetes, heart disease, depression, or anxiety, or who were currently overweight were also more likely to report hypertension than men who did not report having a history of these factors. Having a primary care provider was a strong predictor of reporting a hypertension diagnosis. Likewise, compared with men with employer-sponsored health insurance, men with Medicaid or Medicare were significantly more likely to report hypertension, unlike self-paying or uninsured men who were less likely to report hypertension. Men living in suburban areas (compared with urban areas), the South Atlantic, or the South Central region of the United States (compared with the Northeast) were significantly more likely to report hypertension. In multivariable analysis, the addition of each block of theoretical predictors demonstrated an increasingly complex picture of individual-level and structural-level variables associated with reporting a hypertension diagnosis. Predisposing vulnerable variables (column 2) identified that the more vulnerable groups (i.e., those with lower education; Hispanic and Asian men) were less likely to report hypertension. The adjusted odds ratios for need variables (column 3) were significant but lower than in bivariate analysis. The addition of the need variable block resulted in a reduction in the likelihood of Asian MSM (and a loss of significance among Hispanic MSM) reporting hypertension. With the addition of other predisposing variables (column 4), several notable changes occurred. Education, Asian race, being in a relationship, and reporting an HIV-positive status were no longer associated with having a hypertension diagnosis. However, being Black (vs. White) and having never tested for HIV (vs. HIV-negative) emerged as being significantly associated with hypertension. In the final model that included enabling variables (column 5), Black MSM were significantly more likely than White MSM to report lifetime hypertension. Increased likelihood of a hypertension diagnosis by age remained highly significant, as did being untested for HIV, currently being overweight, and reporting lifetime diagnoses of diabetes, heart disease, depression, and anxiety, though relationship status was no longer associated with hypertension. In addition, men who reported having a primary care provider, living in a suburban area, and residing in the South Atlantic or South Central U.S. regions had increased odds of a lifetime hypertension diagnosis. Men who self-paid for health insurance or did not have health insurance were significantly less likely to report having hypertension compared with those with employer-sponsored insurance. Those with Medicaid or Medicare were significantly more likely than those with employer-sponsored insurance to have a hypertension diagnosis.
Discussion
Andersen's model was adapted to identify factors associated with reporting a lifetime hypertension diagnosis by including sets of variables according to hypothesized dimensions that could affect health status. The model helped uncover factors that may be driving disparities in hypertension among MSM. In addition to need factors (i.e., comorbid physical and mental health conditions), several enabling factors were associated with the most inequities regarding hypertension. Having a primary care provider and residing in South Atlantic and South Central HIV status was self-reported. c Participants checked boxes to signify which mental and physical health problems they had ever been diagnosed with. Overweight: self-report of "a bit overweight" to "extremely overweight" versus "just the right weight" or less. regions of the United States were associated with higher odds for a hypertension diagnosis, while self-pay or no insurance was associated with lower odds. Similar findings have been reported for hypertension and other chronic health conditions, suggesting that individuals with public insurance may perceive themselves as having a need for medical care compared with uninsured individuals (Decker, Kostova, Kenney, & Long, 2013; Smolen, Thorpe, Bowie, Gaskin, & LaVeist, 2014) . Alternatively, uninsured adults may differ from adults with private and public insurance, in terms of exercise, diet, attitudes toward health and health care, and mandated health screenings (Cogan, 2011; Sommers, 2014) . Each of these factors is especially relevant given the introduction of the Affordable Care Act (ACA). The ACA may increase the proportion of U.S. adults who have private insurance and who access medical care, which may result in earlier detection of hypertension. However, the proportion of U.S. adults who take advantage of ACA insurance mandates varies geographically (Nardin, Zallman, McCormick, Woolhandler, & Himmelstein, 2013) . Therefore, MSM with hypertension who reside in lower uptake states or regions may be at greater risk for not accessing critical medical care. As these data were collected prior to the introduction of the ACA, continued monitoring of health care access among MSM to identify regional disparities is warranted. Findings from this study add to a growing body of literature on chronic health disparities among sexual minority men. This is one of the first studies to assess factors for selfreported hypertension among a large convenience sample of MSM. Prior studies (Everett & Mollborn, 2013; Swartz, 2015) have reported increased risk for hypertension among MSM. However, a lower percentage of MSM in this online sample (16.5%) reported hypertension than both prior studies (~25% to 39%; Everett & Mollborn, 2013; Swartz, 2015) . Direct comparisons with these studies are not possible, as they employed different methods of recruitment and data collection. Nevertheless, there is still relatively little information available concerning risk and protective factors for hypertension in this population. The results of the current study are consistent with those in the literature for the general population in that MSM who are Black, older, have comorbid mental and physical health conditions, and reside in Southern U.S. regions had greater odds of self-reporting hypertension. In addition, men who had never been tested for HIV were at increased risk for hypertension.
In applying Andersen's behavioral model of health service use to MSM, this study observed findings consistent with those of prior research that have reported particular demographic and health conditions associated with hypertension. First, Black men in this sample were at increased risk for hypertension with the inclusion of predisposing and enabling variables from Andersen's model. Swartz (2015) reported that Black men have two times higher risk for hypertension than White men, which is similar to findings from the current study. Not surprisingly, increased age, having a lifetime diagnosis of diabetes or heart disease, and HIV status was self-reported. c Participants checked boxes to signify which mental and physical health problems they had ever been diagnosed with. Overweight: self-report of "a bit overweight" to "extremely overweight" versus "just the right weight" or less. being overweight were all significantly associated with greater odds for hypertension in all models. Although substantial research has indicated that heterosexual men are more likely to have a higher body mass index than gay or bisexual men (Austin et al., 2009; Conron, Mimiaga, & Landers, 2010; Deputy & Boehmer, 2010; Everett & Mollborn, 2013) , a recent prospective cohort study indicated a high prevalence of sexual minority men reporting that they were overweight or obese (>50%; Guadamuz et al., 2012) . Also consistent with other studies (Everett & Mollborn, 2013; Swartz, 2015; Wallace, Cochran, Durazo, & Ford, 2011) , these findings are a reminder that hypertension is often accompanied by comorbid health conditions that may interact and complicate health management.
Lifetime diagnoses of depression and anxiety were likewise associated with increased risk for hypertension, which is consistent with studies reporting that adults with hypertension also have more depression (Meng et al., 2012) . MSM tend to report higher levels of depression and anxiety than heterosexual men (Bostwick, Boyd, Hughes, & McCabe, 2010) , and therefore may be particularly vulnerable to the development of cardiovascular-related conditions. Population-level data reveal that sexual minority men experience higher rates of psychological distress than heterosexual men (Cochran & Mays, 2007; Conron et al., 2010; Wallace et al., 2011) . MSM are disproportionately at risk for HIV and other sexually transmitted infections (CDC, 2013a (CDC, , 2013b . Recent literature indicates that both HIV infection and some medications to treat HIV are associated with increased risk for cardiovascular health problems, including hypertension (Vu et al., 2013) . Given this and the increased stress of living with a chronic health condition, it is surprising that the multivariable findings did not detect associations between having an HIV-positive status and hypertension; alternately, this finding also suggests that HIV-positive men who are in care may maintain better health to avoid becoming hypertensive. Rather, men in this sample who had never been tested for HIV were identified to be at increased risk for hypertension compared with HIV-negative men. This finding suggests that, while MSM may be screened for hypertension, they may not be routinely screened for HIV. Current guidelines recommend that all MSM be screened at least annually for HIV, while those who report high-risk behaviors (e.g., condomless sex and drug use) should be screened more often (Workowski, Berman, & CDC, 2010) . There appear to be missed opportunities for health care providers to assess sexual history and screen for HIV or sexually transmitted infections during routine medical appointments.
Limitations
As this was a cross-sectional survey, these results should be considered in the context of several important limitations. Based on a national estimation of MSM by race/ethnicity (Lieb et al., 2011) , the current study underrepresented minorities; specifically, White men were overrepresented by 12%, and Black and Hispanic men were underrepresented by 5% and 8%, respectively. Moreover, the sample was recruited from a sexual networking website for MSM and thus may not represent a general MSM population. In addition, all known risk factors associated with hypertension were not assessed. Specifically, the current study did not assess perceived barriers to care, such as health insurance costs, other reasons for not having health insurance, and access to culturally competent providers. Lifetime substance use disorders and current or lifetime tobacco use were not assessed as part of the study, preventing observations about the role of substance use in both health care utilization and hypertension. The survey also did not assess self-ratings of health, in general or specific to any condition. Subjective ratings of health may have contributed to the need factor in the model. Finally, the main outcome (i.e., hypertension diagnosis) is based on self-report. Men were not screened in person for hypertension and medical records were not used to extract hypertension history. As such, the current study was not able to detect cases of undiagnosed hypertension. A national study reported that 39.4% of U.S. adults were unaware of their hypertension (CDC, 2012) . Although a medical examination would most conclusively establish whether someone was hypertensive, some MSM may not be out to their medical provider about their sexual orientation. Studies using various methods to assess hypertension among MSM are needed to triangulate information about hypertension among MSM.
Conclusions
Despite these limitations, using Andersen's health service use model provided a framework in which to better understand risk and protective factors associated with hypertension. The results of this study have implications for future research regarding hypertension, as well as the overall provision of health care for MSM. Although many aspects of chronic disease self-management may be similar between heterosexual and sexual minority men, optimizing such programs may be difficult in health care settings that are not culturally competent to serve sexual minorities (Cahill & Makadon, 2014; Sánchez, Sánchez, Lunn, Yehia, & Callahan, 2014) . Addressing health care inequities should continue to be a critical priority for improving the health of sexual minorities. To that end, future research that inquires about motivations for going to a health care provider (e.g., perceived or actual need of medical services, having health insurance, getting a regular checkup, work requirement) may indicate avenues for increasing health care utilization for MSM. Second, continued efforts to promote HIV testing during routine medical exams are needed. The adoption of a holistic approach to addressing MSM health, including routine screening for multiple physical and mental health conditions, is needed, but not yet realized in the United States. Furthermore, the Internet could serve as a potential access point for health screening and referral for care. Finally, to advance research in this area, national health surveys that include items to assess physical and mental health, as well as sexual identity, orientation, and behavior, are urgently needed to fully understand physical health disparities in sexual minorities (Sánchez et al., 2014) .
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